1H NMR determination of intracellular volume in cell suspensions.
A 1H NMR method has been developed for determining the intracellular and extracellular volumes in a cell suspension. The method is quick, simple, and inexpensive. A comparison of the ratios of the water and Tris buffer resonances in a cell suspension and in a buffer solution gives the intracellular volume. The most important precaution to take is to ensure that coil loading is identical in both solutions and that the NMR signal is not saturating. The method was validated with a 20% polyethylene glycol solution. A comparison with radiolabel methods for volume determination found that the radiolabel probe of extracellular volume did not penetrate the cell wall water of Enterococcus faecalis, resulting in an overestimation of the intracellular volume, and that tritiated water probably exchanged with macromolecules, causing an underestimation of intracellular volume.